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Purpose and cooperation
The ground-water resources and geology of the Cactus Flat-Artesia 

area of the San Simon Basin have been studied by the Division of Ground 
Vater in the Vater Resources Branch of the United States Geological 
Survey. The ar>a was studied by the Geological Survey in 1939 and 
in connection with an inventory of the water resources of the Safford 
Basin. More detailed studies of 4 the Cactus Flat-Artesia area were made 
during 19^6, in connection with the States-Vide investigation of ground- 
water basins recjuested by the Arizona State Legislature in order that it 
night have the basic data upon which to base a ground-water code. These 
data are being obtained under a cooperative program between the Arizona 
State tiand Commissioner and the Federal Geological Survey. The present 
studies, an Well as the earlier work, have been under the direct super 
vision o? S. F. foirner. District Engineer (Ground Water) of the 
Geological Survey. Field wark was done by M. B. Booheri R. L. Cushman, 
L. 0. Halpenny, H. R. McDonald, and w. T. Stuart, engineers, ana by 
R. B. Morrison, geologist.

Location
The Cactus Flat-Artesia area lies in the lower or northern end of 

the San Simon Basin, in Graham County, Arizona. The area is on the 
west side of San Simon Creek* and it is bounded on the west by the 
Pinaleno Mountains and the divide between Graveyard and Freeman Washes; 
on the south by an arbitrary east-west line 1 mile south of the line 
between Townships S and 9 South, Gila River Base Line; on the east by an 
arbitrary line 1 mile west of the line between Ranges 26 and 27 East, 
Gila and Salt River Meridian; and on the north by th« San Jose Extension 
canal, in the Safford Basin of the Gila River. The area studied com 
prises about 65 square miles, but most of the wells are in an area of 
about 15 square miles*

The drainage in the Cactus Flat-Artesia area is directly to the 
Gila River throu^i Stockton Vash, and on this basis the area might be 
considered to belong to the Safford Basin and not to the San Simon 
Basin, Schwenneseni/, however, considered the area as part of the 
San Simon Basin because the artesian conditions in the area are similar 
to those in the flowing-well area near the town of San Simon. In this 
report the area is considered to be in the San Simon Basin but the 
artesian aquifers are probably separate from those of the Safford Basin 
and f roii those of the San Simon Basin near the town of San Simon.

dimatological data
No temperature and precipitation records were available for the 

Cactus Flat-Art eeia area. Records from the IT. S. Veather Bureau station 
at Thatcher (elevation 2,900 feet), 7 miles north and 2 miles west of 
Cactus? Flat, yield the following information: The rainfall averaged 
9.50 inches a year during a 3^-year period of record and the average 
temperature was 62.5 degrees Fahrenheit during a H2-year period of 
record. The maximum tem-oerature at Thatcher was 116 F. and the

iT
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N, Mex,; U. S. Geol. Survey Vater-Suuply Paper U25-4, pp. 3t 26, 1917*



minimum 7° F. during the U2-year neriod of record. The frost-free season 
at Thatcher averaged 203 days a year, beginning about April 11 and ending 
about October 31 during a 26-year period of record. Cactus Flat is about 
500 feet higher in elevation than Thatcher, and therefore the average 
rainfall is probably slightly more than 9.50 inches a year.

History of development
The first known settlement of the area was by -orehistoric Indians, 

who located their dwellings near supplies of water. Evidence of an 
Indian village has been found in sec. 8, T. g S., R. 26 B., near Cactus 
Flat. Stock grazing began in the San Simon Basin about 1867 and the 
first settlement in the Cactus Flat-Artesia area was established at 
Artesia about 1«S90. A supply of surface water for irrigation was 
obtained by constructing a dam in Marijilda Canyon about 1900. This 
surface-water supply often failed in times of drought and it was not 
adequate to furnish water to all the irrigable land of the area.

Water for domestic and stock use was obtained from dug wells or 
small-diameter drilled wells in the Cactus Flat-Artesia area as early as 
1890. These wells penetrated non-artesian aquifers at depths of less 
than 100 feet. Further prospecting for water in the non-artesian 
aquifers was curtailed in the early 1900 ! s, after the discovery of 
artesian aquifers at greater depths. The first flowing wells were com 
pleted near Stockton Wash in 1902. Schwennesen?/, in 1915t reported 
between 30 and Uo flowing wells, and about 800 acres under irrigation. 
The development continued and Znechtell/, in 1931** reported about 100 
flowing wells. In 19*4-6 there were about 125 flowing wells, 13 of which 
were being pumped. There are about 85 fields, comprising 2,300 acres, in 
the area. A total area of approximately 1,000 acres was irrigated in 
19^*6. The principal crops are cotton and hay.

GTSOLOGT AflD ITS RELATION TO GROUND-VATER SUPPLIES

The Cactus Flat-Artesia area occupies a portion of the huge 
structural trough-which extends northwest from Rodeo, New Mexico, along 
San Simon Creek and the Gila River (see fig. l). The trough is limited 
on the west in the Cactus Flat-*rtesia area by the older rocks which 
comprise the Finaleno (Graham) Mountains. These older rocks are mostly 
gneiss, which is hard and resistant and for the most part impermeable, 
although the rocks carry some water that issues as springs from cracks, 
fissures, and weathered zones. The geology of the area is shown on the 
generalized geologic map, plate 2. The trough in which the Cactus Flat- 
Artesia area lies is partly filled with more or less unconsolidated 
deposits of gravel, sand, silt, and clay. The ground water occurs 
principally within these deposits.

Schwennesen, A. T., Ground water in the San Simon Valley, Ariz. and 
N. Mex. I U. S. Geol. Survey Water-Supply Paper U25-A, pp. 26-27, 1917-

Knechtel, M. M., Geology and ground-water resources of the valley of 
Gila River and San Simon Creek, Graham County, Ariz.! TT. S. Geol. 
Survey Water-Supply Paper 796-F, 1938.



Older alluvial fill
The larger part of the more or less unconsolidated deposits in the 

area is termed "older alluvial fill" in this report . These deposits 
were derived mainly from the hard rocks of the Pinaleno Mountains and 
were washed into the area "by streams and sheet runoff. The older 
alluvial fill was deposited in a large closed "basin, and a shallow lake 
of the playa or seaii-playa type was formed along the axis of the "basin. 
The thickness of the older alluvial fill is at least 1,700 feetz/.

Near the Pinaleno Mountains the older alluvial fill consists of 
"boulders, gravel, and conglomerate with small amounts of sand and silt, 
and is termed the "gravel zone tr in this report. The width of the gravel 
zone is from 1 to 2 miles (see fig. 2). The gravel zone of the older 
alluvial fill is partly consolidated and moderately permeable. Layers 
of relatively impermeable caliche existed near the surface in most 0f the 
outcrop area of the gravel zone. Streams have cut channels through these 
layers, enabling water from rain and from stream flow to enter the fill 
along the stream channels.

The older alluvial fill gradually becomes finer-grained outward 
from the mountains, grading first to interbedded sand and silt with some 
gravel, then to silt with some sand, and finally, along Stfn Simon Creek 
in the playa or "lake-bed zone", to silt and clay with local stringers 
of sand. The silts and clays of the lake-bed zone are relatively 
impermeable and contain some salt and gypsum.

Younger alluvial fill
Washes that drain the Pinaleno Mountains have cut valleys into the 

older alluvial fill and have deposited sedimentary materials in the 
bottoms of these valleys (see pi. 2). The materials that underlie these 
washes are gravel, sand, and silt and are termed "younger alluvial fill" 
in this report. The thickness of these materials ranges from 2 feet 
near the hard rocks of the mountains to about 50 feet at the point where 
Stockton Wash enters the inner valley of the Gila River.

EUSOUSCBS

Oldef alluvial fill

Occurrence of ground water
Ground water is found in the numerous beds of gravel and sand of 

the older alluvial fill, many of which are very permeable.* These beds 
are from 2 to 10 feet thick and occur at depths ranging from 100 to at 
least 1,7QO feet. The water in these beds is confined under artesian 
pressure, and flowing wells exist in a north-south belt about 3 miles 
east of the contact between the older alluvial fill and the hard rocks 
of the Pinaleno Mountains. The water-bearing gravel and sand beds are 
confined between silt and clay beds of the lake-bed zone (see fig. 2).

5T
Kneehtel, M. M., Geology and ground-water resources of the valley of 
Gila River and San Simon Creek, Ariz.: TJ. S. Geol. Survey Water- 
Smroly Paper 796-3", well 2S^ f well record table facing p. 222,



Source of ground water
The principal source of recharge tb the water-bearing gravel and 

sand beds of the older fill is seepage £rom streams on the outcrops of 
the gravel zone. It has been found in tests on ^ieen CreeklZ/ and on the 
Santa Cruz River and Rillito CreekSL/ that clear water from melting snow 
or slow winter rains percolates into the material underlying the stream 
channel as much as 15 times faster than does silty water from flash 
floods. During the spring of 19*40 and the spring of 19Ul many measure 
ments of stream flow were made in streams that originate in the Pinaleno 
Mountain^* It was found that these streams lose a total of as much as 
20 cubic feet a second of flow on the outcrops of the gravel zone in the 
Cactus ?lat-.&rtesia area. No gaging stations were established, and 
therefore no exact measurements of the total number of acre-feet of 
water that passed underground could be made. It was estimated, however, 
that an average of U,gOO acre-feet of recharge occurred each spring, on 
the basis of a rate of 20 cubic feet a second for a period of M- months. 
It was also estimated that 500 to 1,000 acre-feet of recharge occurred 
from flood flows during the remainder of the year. Two factors tend to 
prevent much recharge from rainfall upon the gravel zone of the older 
fill: (1) The older fill contains layers of caliche near the surface 
except where streams have cut channels below these layers; (2) the steep 
surface slopes in the area cause a large part of the rainfall to run off 
the surface and enter streams.

Discharge from older alluvial fill 
Natural discharge

Ground water is discharged from the older alluvial fill by the 
following natural means: (1) Artesian leakage, (2) use by phreatophytes, 
and (3) evaporation.

Water is discharged from the artesian aquifers along fault zones 
and by diffused upward seepage through the more permeable parts of the 
silt and clay lake beds that confine the artesian aquifers. Two 
cienagas in the Cactus 3Plat-.drtesia area are believed to be formed by 
artesian leakage that reaches the land surface along fault zones. One 
of these cienagas is in sec. 9* ?  8 S., R. 26 15., and extends along 
the channel of Jacobson Wash for a distance of about half a mile. The 
flow from this cienaga was reported to have irrigated eight farms during 
the late 1890's and early 1900's. The flow has gradually diminished 
since the development of flowing wells, and in October 19^6 it was 
estimated to be 15 gallons a minute. The other cienaga is in sees. 10 
and 15, T. 8 S., R. 26 15., and extends along the channel of Stockton 
Wash for a distance of about a mile. The amount of water reaching the 
land surface at this cienaga has also gradually diminished since the 
development of flowing wells. In October 19^6 there was no water at the 
land surface in this cienaga, but luxuriant plant growth in the cienaga 
indicated that ground water was at a shallow depth. The diminishing

17
Babcock, E. M., and Gushing, B. M., Recharge to ground-water from 
floods in a typical desert wash, Pinal County, Ariz.i 4m. G-eophys. 
Union Trans. , Reports and papers. Hydrology, pp. M-9-56, 19^2.
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Turner, S. F. , and others, Ground-water resources of the Santa Cruz 
Basin, Ariz.: U. S. Geol. Survey (mimeographed), pp. *J-5-53»



supply of water at these cienagas following tha development of flowing 
wells indicates that the cienagas receive water from the artesian 
aquifers. There is a possibility that artesian water may move laterally 
out of the Cactus Flat-Artesia area into the San Simon Basin or the ' 
Safford Basin. The available data do not indicate the direction or 
magnitude of such lateral movement.

The T)hreatophytes in the Cactus Flat-Artesia area consist mostly of 
mesquite (see pi. 3)- The mesquite that uses ground water from the 
older alluvial fill is located within the two cienagas mentioned above. 
Cn the basis of studies of the water used by mesquite in the nearby 
Safford BasinZ/, it was estimated that the mesquite in the cienagas uses 
about 1.5 acre-feet of water from the ground-water reservoir per year per 
acre of growth of average density. A field reconnaissance and a study 
of aerial photographs show; that there are about 300 acres of mesquite 
growing in the two cienagas. It is estimated, therefore, that the total 
amount of water from the older alluvial fill used by these plants is 
about ^50 acre-feet per year.

The amount of ground water discharged by evaporation from the older 
alluvial fill is negligible. The total area of continuously wetted soil 
in the cienagas is less than 10 acres, and the rate of evaporation from 
this area is about 5 acre-feet per acre per year.

Artificial discharge
Ground water is artificially discharged from the older alluvial fill 

through flowing and pumped wells. Approximately 5.^00 acre-feet was dis 
charged from 125 flowing wells and 13 pumped wells during 19^6.

.Veils in older alluvial fill
The artesian wells range in depth from 200 to 1,700 feet and range 

in diameter from 3 to 12 inches. The average well is about 5 inches in 
diameter and between 800 and 900 feet deep.

The amounts of casing in the wells range from a short length of 
collar casing to a casing that extends from the land surface down to a 
point within a few for-;: of the veil bottom. Most wells that have only a 
short lengbii of casing c.t the land surface develop water from every 
aquifer penetrated. Generally, wells constructed since 1935 are lined 
with no Q-~ei:--orated casing from the land surface down to a particular 
water-t-e^riag "bed, and an uncastd hole penetrates the bed. Using this 
method at* well construction, wells can be closely spaced and each well 
can "be mc.de «o develop water fiom a different aquifer. Examples are 
wells 903. 90^, and 905 (pi- l) f which ?-re rpacti along a line only 15 
feet long (see pi. 3)   well 903 is 1,216 fee'o deep and is cased to a 
depth of 1,173 feet; well 90U is 1,022 feet deep and is cased to a depth 
of 990 feet; and well 905 is 700 feet deep and is cased to a depth of 
650 feet. Veil 903 yields 90 gallons a minute at a tea^perature of Q 
102° F.» well 904- yields 70 gallons a minute at a temperature of 96 '    
and well 905 yields 20 gallons a minute at a temperature^of 88° V. The 
waters from these wells differ in chemical character (see\ table 2).

n
Turner, S. F. , and others, Water resources of Safford and Duncan-Tirden 
Valleys, .ariz. and N. Hex.: TJ. S. Greol. Survey (mimeographed), 
p. 11,



Insufficient amounts of casing in many of the oj.der artesian wells 
have resulted in obstructions "below the casing, formed by caving of 
formations and by growth of plant roots. These obstructions increase the 
friction head and consequently reduce the floW of water from the wells*

The casings in the older wells have deteriorated. Breaks probably 
have developed in the casings of many wells below the land surface and 
water leaks from the wells into permeable formations above the artesian 
aquifers. The casings in several old wells formerly protruded above the 
land surface but have disintegrated by rusting so that the top of the 
casing is now below the surface. The locations of these wells are 
marked by vegetation which uses the water that seeps upward from the 
buried wells.

Head of the artesian water
The pressure head of the artesian water has decreased sin$e the 

first artesian veils were constructed, although the original pressure 
head is not known. Wells at higher elevations in the area have ceased 
flowing, and the water nov (i$Ub) stands in these wells as much as 
6 feet below the land surface. Tha pressure head in well 722 (pi. l), 
was sufficient to raise the watsr to an orifice 3 -eet above land 
surface in September 19^0» but the water stood U feet below land surface 
in November 19^6. The pressure head in well 7^6 (pi. 1), raised the 
water 9 feet above land surface in September 19**P but only 6 feet above 
land surface in April 19^2. Leaky casings in these wells might have 
contributed to this decline in water level. The principal reason for the 
decline, however, was the decrease in head of the artesian water.

Fluctuations in artesian head
Fluctuations in artesian head in the Cactus Flat-Artesia area are 

principally the result of interference among wells. Water discharges from 
an artesian well because the pressure head of water in the aquifer is 
sufficient to raise the water above the orifice of the well. Movement 
of water into the well causes a reduction in pressure head within the 
aquifer. This pressure reduction extends from the well in all directions 
in the aquifer and decreases as the distance from the well increases. 
Vater moves from the areas of least pressure reduction to the well, where 
the pressure reduction is greatest. This pressure reduction in the 
aquifer at the well gradually approaches a maximum, and the well then 
flows at a nearly constant rate. The areas of pressure reduction caused 
by several discharging wells that obtain water from the same aquifer 
eventually overlap and result in additional pressure reduction at each 
well. This causes the rate of discharge of water from each well to 
decrease. Veil owners have reported decreases in discharge or cessation 
of flow frem-vells in the Cactus Flat-Artesia area when new wells were 
constructed nearby. Well 776 (pi. l), flowed until three wells were 
constructed IJOO feet distant, developing water from the same aquifer 
as well 776. The orifices of the three new wells were at a lover 
elevation than that of well 776, and the new wells reduced the pressure 
head in the aquifer sufficiently to cause the water level in well Jj6 
to decline almost to the elevation of the orifices of the new wells. 
A few of the artesian wells in the Cactus Flat-Artesia area are pumped 
heavily at times, and the resulting pressure reduction in the aquifer 
has caused nearby wells temporarily to cease flowing.



Younger alluvial fill

Occurrence of ground water
Ground water is found in the beds of gravel and sand of the younger 

fill. The water table ranges from 20 to ^5 feet below the land surface 
and the water is not under artesian pressure. A few domestic and stock 
wells and one irrigation well produce water from the younger fill. In a 
few areas of the younger fill the sediments of the fill are only a few 
feet in thickness and yield no water to wells.

Source of ground water
Water enters the younger fill from (l) seepage of water fron 

surface flows into the gravel and sand lining, the wash channels;
(2) seepage of irrigation water from ditches, canals, and fields; and
(3) leakage of artesian water through faulty casings in the artesian 
wells, along faults, and by diffused upward seepage through the older 
fill. .

The recharge of water to the younger fill from surface flows is 
about 500 acre-feet per year, on the bqseis of data collected in 19^1 
during a study of the water resources of Safford Valley.

A part of the irrigation water in ditches, canals, and fields seeps 
into the younger fill.* Turner and others-^/ state that in the Safford 
Valley about one-third of all water carried in canals and about one- 
fourth of all irrigation water applied to the land passes downward to 
the water table. As the infiltration capacity of the soils in the Cactus 
Flat-Artesia area is about the same as in the Safford Valley, it is 
assumed that the proportion of seepage losses would be about the same in 
both areas. About 2,000 acre-feet of the 5.600 acre-feet of water 
annually produced from wells is diverted through canals and one-third of 
this water, or about 700 acre-feet, is estimated to be lost by seepage 
from the canals and to return to the ground-water reservoir. About 
U.900 acre-feet of the water is applied to the land and one-fourth of 
this water, or about 1,200 acre-feet, is estimated to seep downward to 
the water table. Therefore, approximately 1,900 acre-feet of water 
recharges the ground-water reservoir in the younger alluvial fill from 
irrigation water taken from wells.

Artesian water seeps into the younger fill through breaks in the 
artesian-well casings, or by moving upward around the outside of the well 
casings. It also moves into the younger fill along faults and perhaps 
in some places by diffused upvard seepage. The amount of this recharge 
to the younger fill has not been determined.

Discharge from younger alluvial fill 
ITatural discharge

G-round water discharges from the younger alluvial fill of the Cactus 
Flat-Artesia area as underflow beneath Stockton Vash and Graveyard Wash. 
The underflow of these washes in 19^1 was estimated to be about 3 cubic 
feet per second or roughly 2,000 acre-feet a year, on the basis of data 
collected during the study of the water resources of Safford Valley.

17
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Virden Valleys, Ariz. and H". Hex.: U. S. Geol. Survey (mimeographed), 
pp. 15, IS, 28, and 36,
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There are about 500 acres of mesquite and other natural vegetation 
in the Cactus Flat-Artesia area that derive their water from the younger 
fill. These plants are estimated to use about 750 acre-feet of water a 
year. The method used in estimating this amount is the same as that 
described in the section on natural discharge under the heading "older 
alluvial fill".

Estimated safe yield
The estimated annual safe yield of the artesian aquifers in the 

Cactus Flat-Artesia area is approximately equal to the average annual 
recharge to the artesian aquifers minus the amount of water wasted from 
leaking or abandoned wells or discharged by natural means. The safe 
yield is estimated to be approximately 5*000 acre-feet of water a year. 
The amount of water available for human use could be increased by 
(l) pluming the abandoned wells from top to bottom, (2) casing the used 
wells from the land surface to the producing aquifer, and (3) installing 
shut-off valves on these properly-cased wells and restricting the flow 
to the amount necessary for beneficial uses.

OF 
By 

J. D. Hem

Chemical character of the ground water
Fifteen samples of ground t/ster from the Cactus Flat-ATtesia area- 

were analyzed during the 19^-6 Investigation. The analyses for 10 of 
these samples are given in table 2. In addition, 6 analyses are avail 
able for the area that were made in 19^0-^2 during studies in the adjoin 
ing Safford Valley!/ and the report by Knechtel10/ contains analyses of 
samples from 21 wells in the area. Knechtel 's samples were collected in 
1933-3^, xbut resampling of a few of the wells in l$ll indicated that 
little change in the chemical character of the artesian waters had 
occurred. The analyses in Knechtel ! s report are therefore still of value 
in indicating the quality of ground waters in the Cactus Flat-Art esia 
area.

The analyses of ground water from the area show a rather wide range 
in concentration. The most dilute sample was collected by Knechtel from 
a non-flowing well between Cactus Flat and Artesia and had a total of 
163 parts per million of dissolved solids. The most concentrated sample 
was collected in 19^6 from a deep flowing well in 6actus Flat and had a 
total of 2,600 parts per million of dissolved solids. £L1 the ground 
waters in the area are similar in chemical character. They are soft and 
contain mostly sodium, chloride, and sulfate. Nearly all of them contain 
excessive quantities of fluoride.

27 ;
Morrison, R. B, , McDonald, H. R. , and Stuart, W. T. , Records of wells 
and springs, well logs, water analyses, and map shoving locations of 
wells and springs in Safford Valley, Graham County, Ariz. : IT. S. 
&eol. Survey (mimeographed), pp. 99-101,

Knechtel, M. M. , Geology and ground-water resources of the valley of 
(rila River and San Simon Creek, -vriz. J U. S. Geol. Survey Water- 
Supply Paper 796-F, p. 222, 193S.



Study of the analyses indicates that the most dilute waters are 
likely to "be found at comparatively shallow depths (less than 500 feet) 
in the older fill, near the mouths of canyons draining the slopes of the 
Pinaleno Mountains. At greater distances from the mountains these 
shallower aquifers yield waters of higher concentration. At any place in 
the area the waters encountered at depths greater than 500 feet are more 
highly mineralized than those encountered nearer the land surface. 
These deeper aquifers also seem to contain more concentrated water at 
increasing distances from the mountains.

Chemical character of surface waters
Data available for the dissolved solids in surface waters entering 

the area are limited. A few samples were taken from Stockton and 
Harijilda Washes in the spring of 19^1 when they were carrying runoff 
from melting snow. Water from these streams is of low mineral content, 
usually containing less than 100 parts per million of dissolved solids* 
mostly sodium, calcium, and bicarbonate.

Relation of quality of water to use
The ground water in the Cactus Plat-Artesia area has a very high 

percentage of sodium, and because of this characteristic nearly all of 
the water is in the "injurious to unsatisfactory11 classification of 
Vilcox and Magistadil/. Waters with a high percentage of sodium tend 
to harden the soil on which they are used, and some of the land in the 
area has been damaged by continued use of these waters. In addition to 
the high percentage of sodium, some of the deep artesian waters in the 
area are too high in dissolved solids and chloride to be satisfactory 
for irrigation.

Most of the waters in the area are soft and in this respect are 
satisfactory for domestic use r but many of them are too highly mineral 
ized to be drinkable. The fluoride content in nearly all of the waters 
analyzed was above 1.5 parts per million, and such water may cause 
permanent mottling of the teeth when used continuously by young 
children. The highest concentrations of fluoride are generally found 
in waters from the deepest aquifers.

Source of dissolved matter in ground water
The water from surface runoff in the area that seeps into the 

ground-water reservoir contains very small amounts of dissolved matter. 
The-older alluvial fill in the area contains sodium salts, which are 
dissolved as ground waters pass through the beds. As a result, the 
greater the distance that ground water 'travels through the fill from 
the recharge area to the point of discharge, the more dissolved matter 
the water is likely to contain. The shallowest waters of the older fill 
are generally the most dilute because they travel a shorter distance 
through the fill than do the waters which percolate to the deep aquifers, 
Also, most of the movement of ground water in the older fill is in the 
shallowest beds, which have been leached more effectively than the 
deeper beds, where movement of water is at a slow rate.

w
Vilcox, L. V. , and Magistad, C. C., Interpretation of analyses of 
irrigation waters and the relative tolerance of crop plants? 
U. S. Eept. Agr. , Bur. Plant Industry, Soil and Agr. Research 
Administration; Riverside, Galif. , (mimeographed), g pp., May 19^3.
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Discharge of dissolved solids from the basin
Soluble matter is removed from the Cactus Flat-Artesia area either 

in surface drainage or in movement of underground water. No analyses are 
available for ephemeral streams leaving the area. However, it is unlikely 
that appreciable amounts of soluble matter leave the area in surface 
drainage. Ground waters may leave the area by movement both in the 
aquifers of the older fill and in those of the younger fill. It is 
possible that ground water in the older fill moves northward into the 
deep aquifers of the Safford Valley or eastward into the San Simon Basin. 
An area of highly mineralized ground water occurs in the Safford Valley 
near San Simcn Creek, and it is possible that the high mineralization is 
the result of leakage of artesian water of the San Simon Basin into the 
recent alluvial fill of the Safford Valley.

Excess irrigation water cannot return to the artesian aquifers but 
can only increase the amount of ground water in the younger fill of the 
area. The analyses show that water in the younger fill enters the 
Safford Valley along Stockton and Graveyard Washes. The quality of 
ground water in the Safford Valley, however, is not strongly affected "by 
this inflow.

The principal quality-of-water problem in the Cactus Flat-Artesia 
area is that caused by the use of waters with high sodium percentages for 
irrigation. These waters bring about a chemical reaction that hardens 
the soils upon which they are used. This reaction is almost independent 
of drainage conditions. The problem of salt removal is of secondary 
importance, although the available data indicate that soluble salts are 
accumulating in the irrigated portion of the area.

STMUM AND C01TCLUSICHS

The Cactus Flat-Artesia area lies at the lower, or northern, end of 
the San Simon Basin, adjacent to the Safford Basin of the G-ila River. 
The area comprises about 65 square miles.

The artesian water occurs in beds of gravel and sand between beds 
of silt and clay. These beds of gravel and sand are found at depths 
ranging from 100 feet to at least 1,700 feet.

The first flowing wells in the area were completed in 1902. There 
were about 125 flowing wells in 19^-6, and 13 of these wells were pumped 
for irrigation. About 5.&X) acre-feet of water was produced from these 
wells in 19^6, and an area of about 1,000 acres was irrigated. Most of 
the wells are badly in need of repair, as they are partially obstructed 
and leak below the land surface.

Approximately 1,200 acre-feet of water is used annually in the 
area by natural vegetation. The annual safe yield of the artesian 
aquifers is estimated to be about 5iOOO acre-feet per year, not 
including water now lost through leaky wells and discharged by natural 
means, but this amount can be increased by conservation measures.

Ground waters in the area have high percentages of sodium and 
contain mostly sodium and chloride. Most of the waters are "injurious 
to unsatisfactory" for irrigation and contain too much fluoride to "b« 
satisfactory for children to drink.
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Unanswered  problems of area
One of the problems of the Cactus Flat-Artesia area is the loss of 

water from the artesian aquifers to the younger fill through veils with 
faulty casing or with only a short length of casing near the surface.

Another uroblem is the lack of knowledge regarding the relations 
that may exist between the artesian aquifers of the Cactus Flat-Artesia 
area and those in the San Simon Basin to the southeast and the Safford 
Basin to the northwest.

Any proposed regulation of ground water in the area should provide 
for T>roper spacing of wells that develop water from the same artesian 
aquifer, so that the interference among wells may be kept to a minimum.
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Table 1. Records of typical wells in Cactus Flat-Artesia area,

Graham County, Arizona. 
(All wells are drilled. Table 2 lists analyses of water from all wells.)

ffe.

725

^fffl?f OO

790
903

901*

905

913

967

973

97S

Location

T. 8 S. , R. 25 E.

BSrjHBj sec. 12

T. 8 S. , R. 26 E.

HB^STfJ sec. 32

do.

SE-J&Sj sec. 7

do.

SVgGCBi sec. 7

SW-J-MfJ sec. 7

SWjSWi sec. 28

SEjSWj sec. 32

SW^SEJ sec. 33

Owner

Amos Cook

 

John C. Frazier

do.

Bert Morris

do.

do.

A. C. Rabb

Noel B. Whitmire

R. G-. Lay ton

R. M. Uptain

.......... ........... ............. .....3. 

Driller

Brig Elmer

..

-

R. M. Uptain

do.

do.

do.

M. H.
Smithson

R. M. Uptain

do.

Date 
com
ple 
ted

1939

_

-

191*6

191*6

191*6

-

-

Depth 
of

well 
(feet)

1,100

65

1.216

1,022

700

370

1*35

^57

1*32
:

Diam 
eter
of 
well 
(in.)

8

tm

12

1*

k

U

Ik

3

10

9

a/ F, flowing well; measuring point of well 725 was top of discharge pipe, 
b/ T, -turbine; 0;-gasoline.



Well records obtained "by R. L. Cushman and M. B. Booher

No.

725

7SS

790

an 7 > *--/

90U

005

913

967

973

978

Water 1
De-pth 
"below 
measur 
ing -point 
(feet) a/

30. c

P

.  

p

T? J!

P

P

"

-

evel
Date of 
measure 
ment

June 7. 
19*40

 

_

-

_

Pump 
and 

 Dower" */

None

T,G

-

-

-

T,O

-

T,G

r,&

Use 
of 
water

£/

H

I

I

Y

I

I

I

D.I

I

I

Tenm. °P. 

Remarks

98 | Measured flow Uo gallons a 
I minute, ^pril 12, 19^2: 55 
; gallons a minute, July 10, 1JU6.

! Measured flow 35 gallons a 
92 I minute, July 11, 15^6.

j ?umped' well ; repbr ted discharge 
78 j 260 gallons a minute.

! Measured flow 90 gallons a 
102 j minute, Sept. 9, 19*46. Cased 

! to 1,173 fee*-
{ Measured flow 70 gallons a 

96 | minute, Sept. 9, 19^6. Cased 
! to 990 feet. Seven feet south 
1 Qf well 9Q3~
1 Measured flow 20 gallons a 

SS j minute* Sept. 9, 19^6. Eight 
! feet south of well 90*4-.
! Pumped well; measured discharge 

80 ;^32 gallons a minute, July 3, 
1 1JU6. Cased to 265 feet.
I Measured flow 30 gallons a 

22 j minute, 4»g. 6, 19U6. Cased to 
1350 feet. Well 376 in Vater- 
i Supply Paoer J36-J,
:: Pumped well; measured discharge 

83 |550 gallons a minute, July 2, 
I19U6. Reported formerly flowed 
|90 gallons a minute; flow ceased 
'when well dynamited. Cased to 
1185 feet.
! Pumped well; estimated discharge 

88 1 1400 gallons a minute. Well UlO 
fin Water-Supply Paper 796-P.

c/ I, irrigation; D, domestic; N, none.



Ta
tl

e 
2.
 

An
al

ys
es

 
of

 w
at

er
 f

ro
m 

ty
pi
ca
l 

we
ll

s 
in

 C
ac

tu
s 

Fl
at

-A
rt

es
ia
 a

re
a,

 
Gr

ah
am

 
Co

un
ty

, 
Ar
iz
on
a,

Nu
mb
er
s 

co
rr

es
po

nd
 
to

 n
um
be
rs
 
in
 
ta
bl
e 

1 
en

d 
pl

at
e 

1.
 

An
al
ys
es
 b

y 
Ge
ol
og
ic
al
 
Su
rv
ey
 (

pa
rt

s 
pe

r 
mi

ll
io
n)
.

Ve
il

No
.

72
5

78
8

79
0
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PLATE I MAP OF A PORTION OF
CACTUS FLAT-ARTES1A AREA, SAN
SIMON BASIN, GRAHAM COUNTY,

ARIZONA
SHOWING LOCATIONS OF WELLS AND 

SPRINGS AND RRIGATED AREA.
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veils and mesquite thicket in Cactus Flat-Artesia 
area, Graham County, Arizona. From left to rirht, 
veils 905, 90^ and 903.
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